BACTERIOLOGICAL culture methods of saline wash-outs from the sphenoidal sinuses of Birmingham Mental Hospitals patients indicate that the chances of finding organisms in any given case are 3 1, and of the organisms found, 40% will be streptococci, 50% staphylococci, 30% diphtheroids; other organisms in proportion. Similarly, of swabs taken from the sphenoidal sinuses within an hour or two of death, only one in four will be found sterile, and further investigation will show 50% streptococci, 50% staphylococci, 30% diphtheroids and 17% B. influenza?. Of
eight cases, where small portions of bone removed from the posterior wall of the sphenoid with aseptic precautions were examined by bacteriological culture, only two were sterile; five showed streptococci, four staphylococci, one diphtheroid and two B. influenza. There can be no doubt that these organisms are actually present in the sinuses, but their clinical significance presents some difficulty. The only reliable method of determining whether such actually grow in the tissues or whether they are chance atmospheric deposits, is the examination of histological sections and the detection of the organisms in situ.
In carrying out this research, an important fact was first overlooked, namely that the organisms which exist for years under unsuitable conditions for rapid growth, cannot be expected to show the geometrical regularity exhibited by young organisms growing in an unlimited volume of rich culture media as is usually seen in the laboratory. Very little work has been done on organisms which are grown under unfavourable conditions, but it is known that the diphtheria bacillus so grown develops an incredible number of different shapes and sizes. Under the influence of acid or alkaline reaction of the media the influenza bacillus also shows bizarre forms.
In common with the method of other workers, the search for organisms was originally restricted to the finding of geometrically perfect shapes. The object of this paper is to point out that such organisms do not represent the chronic form of organism which is growing in the tissues but are all recent extensions from these lesions. Such organisms are typified by fig. 1 [2] sphenoidal infection [2] ; and fig. 3 shows organisms in the perivascular tissues of the carotid artery in the sphenoid. The latter are, in relation to adequate oxygenation and nutriment, analogous to a large volume of rich culture media, and in coDsequence, show the shape and regularity of a row of billiard balls. The recognition of such organisms presents no difficulty, but this very fact also indicates that they are essentially young forms of organisms, probably of only a few hours growth.
A sphenoidal sinus ( fig. 4 ) was selected for histological investigation of organisms because the chronic bone changes surrounding the sphenoidal sinus indicated a very long duration of the infection, and pus, containing cocci, was present both in the sinus and above the pituitary gland. The man died of pneumococcal meningitis, and it is quite apparent that the chronic infected sinus was directly related to the cause of death. Irregular Gram-positive filaments were occasionally seen, and it is possible that had more sections been examined, we might have come across a few regular cocci in the bone, but as the main object was to-find the causal organisms of the chronic, as distinct from the acute, condition, it was disappointing that a case which macroscopically seemed so definite showed no recognizable organisms in the bone.
The solution of the problem was afforded by another case [14] in which a chain of streptococci ( fig. 5 ) just below the sphenoidal sinus epithelium presented distinctive differences from the regular appearance seen in presumably younger growths of the same streptococcus growing on the surface of the epithelium.
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Instead of the expected geometrical regularity there are (a) triangular, (b) club shaped, (c) bacterial forms of the organism, and (d) irregular spacing in the filament. At a greater distance below the surface the same streptococcus ( fig. 6 ) showed an irregularity of the Gram-positive elements in the filament, which was so marked that, unless the intermediate forms had been observed, one could not identify them as streptococci.
We were thus able to follow all stages between young perfect streptococci and the chronic inhibited form of filaments found in the bone of the sphenoidal infection illustrated by fig. 4 . With this experience we searched specially for filaments containing Gram-positive granules in other cases. This was done in 200 cases by decalcifying thinly sawn pieces of sphenoidal bone in 5% trichloracetic acid saline, then staining paraffin sections by Gram's stain; in 80 cases, i.e. 40%, filaments containing Gram-positive granules were detected. Fig. 7 shows such typical filaments in the sphenoidal bone.
The mutation of organisms has lately occupied much attention. Dochez and others (1932) [31 have recorded observations which suggest that the occurrence of " colds " may be associated with change of avirulent to virulent types of influenza bacilli. Many pathological organisms hitherto considered specific alter during culture or passage, so that the resulting organism is of an entirely different type from the original. Bacillus typhosus, for instance, will produce four types each with different characteristics. Todd (1927) [4] and others have shown that virulent cocci can be inhibited by growing them in immune serum, the resulting cocci having different cultural characteristics and pathogeDicity from the original. The same author (1930) [4] showed that, by cultivation under conditions of peroxidase formation, cocci could be reduced in virulence by about a thousand times. The avirulent strain is more resistant to anti-bacterial ferments (such as are present in human tears) than the virulent. Reactivation of the virulence could be accomplished by growing under conditions of maximum oxygen tension without peroxidase formation. Arkwright-(1921) [5] and otbers have shown that organisms when grown in immune sera change from virulent " S " types to the non-virulent " R " types; he says: " In spite of the lack of virulence of the ' R ' form, it does not appear to lack vitality and vigour for vegetative growth." Dawson and Avory (1927) [6] found that " rough" pneumococci could be reverted to the " smooth" form by subculture in the serum of animals immunized with "rough " pneumococci. Since normal serum usually contains sufficient antibodies to "rough " pneumococci [12] . to cause reversion as indicated above (Dawson 1928) [7] , similar changes might be expected with virulent streptococci; also we have in this change an explanation of the widespread damage of distant organs which may occur, due to a focus of non-virulent (but potentially virulent) organisms. Parish and Okell (1928) [8] found, as a result of injection of animals with virulent streptococci plus sufficient anti-serum to prevent a fatal septicaemia, that there was a " subacute infection towards the end of the first week, or later, characterized mainly by arthritic lesions, from which the h&-molytic streptococci can readily be recovered." Watkin and McKenzie (1929) [9] , by culturing fragments of bone removed at operation for osteomyelitis, found organisms at a distance of at least one inch from the seat of manifest disease. Logan Turner and Reynolds (1931) [10] published a case of double infection in which chronic streptococcal sphenoidal sinusitis was followed by menaingococcal meningitis and death; there were also acute streptococcal changes in the sinus membrane, bone, cavernous sinus, fifth nerve and pia mater. These acute changes could only reasonably be explained by the reactivation of an avirulent strain of the streptococcus, following tissue damage and diminished resistance of the host caused by the meningococci. An important case has been published by Rosenow (1927) [11] , which clearly demonstrates the type of pathology related to our subject; the patient had chronic cystitis, sphenoidal sinusitis, and atheroma of brain vessels; trauma of the bladder insufficient to cause harm to a normal individual, set up a septicamia, which caused fatal thrombosis of the cerebral arteries.
It is submitted that the filaments demonstrated represent inhibited strept.ococci which are actually growing in the sphenoid bone, and that the patient has a high antibody content in the blood to the particular organism with its virulent prototype. The reversion of the chronic form to the virulent presents many interesting problems. That organisms do actually exist in a viable state in bone infections is clinically recognized by surgeons who hesitate to open up any long healed chronic infection because of the danger of setting up an acute local infection or even a septicaemia by distributing the clinically dormant organisms. The long duration of chronic infections of the nasal sinuses presents a marked contrast to systemic infectious diseases. Cases in which sinusitis existed over a period of ten years have been recognized. The macroscopic bone changes often found are evidence of a persistence of infection over many years; the associated clinical symptoms of one case suggested an infection lasting twenty-five years.
An illustration is given ( fig. 8) showing pus in the spheno-ethmoidal recess of a child only 3 months old. The pus was the most striking macroscopical lesion seen post mortem; the clinical condition andcause of death were, however, ascribed to gastro-enteritis. Even at this early age sinus infection is an important cause of systemic disease and death ; in recoverable infections the child forms antibodies to the organism, thus fulfilling the conditions by which a virulent streptococcus mutates to an avirulent type suitable for permanent establishment in the bony tissues of the skull. Such early bone sepsis needs correlation with irregularities in the development of the sinus as well as with the physical and social development of the individual. A recognition of the fact that irregular Gram-positive granules within filaments seen in bone sections may be forms of inhibited streptococci, would materially assist research on bone sepsis and on the incidence and complications of nasal sinusitis. P. WATSON WILLIAMS said that members could not fail to realize the importance of this investigation of the sinuses; the slides which Dr. Pickworth had exhibited represented years of patient investigation. Of great importance was the peculiar chronicity of these conditions, the organisms penetrating the bone and other tissues and remaining more or less active, or at least ready for reactivation after long periods of quiescence. It was the clinical aspects, however, with which laryngologists were particularly concerned. There were many more cases in which the clue to successful diagnosis and treatment lay in the sphenoidal sinus region than was generally believed. Dr. Pickworth had shown that after the acute stage, the infection might persist for years, and could do infinite mischief. Cases of sinus infection in the child often presented systemic reinfections elsewhere. Probably when a definite infection became chronic the patient never threw it off completely, and it was liable to become reactivated even after a number of years. He (the speaker) wished that there had been time to refer to cases which showed the effects of reinfection; for example, he had intended to speak on cases of Frolich's syndrome in young boys, in which sphenoidal sinus infections were present and sinus disinfection produced favourable results.
Sphenoidal Sinus Disease in Mental Disorder
By T. C. GRAVES My contribution is an account of two cases,1 representing a large number, to illustrate the continuation of that work on nasopharyngeal sepsis in mental disorder which has already been reported.
In these cases modes of treatment other than those having an action on the septic state are without avail on the psychosis; thus, the sedative drugs fail to remove the excitement of mania arising from closed foci of sepsis.
In the two cases now reported definite disease was present in the sphenoidal sinus and in both there was serious circulatory disturbance. The first was one of acute mania with cardiovascular intoxication, the second was one of mental confusion with optic neuritis and atrophy and other symptoms suggesting pituitary disorder-at one time suspected as pituitary tumour-and myocarditis. In both cases medicinal measures were without effect on the psychosis and associated sensory disturbances but these were ameliorated and recovery ensued following surgical treatment of the nasopharyngeal sepsis, aided by non-specific therapy to provoke a focal reaction and so stimulate discharge of residual sepsis after drainage. CASE I.-SEVERE ACUTE MANIA Female, hairdresser, aged 25. First certification on admission to mental hospital, April 12, 1933. Discharged November 3, 1933. Recovery maintained.
History.-Since age of 21: Influenza twice, nasal catarrh and later cacosmia and cacogeusia, also headaches, principally right temporo-parietal, but also bi-frontal-at first one day a week, later continuous-and two nervous breakdowns, one of five months' duration. In 1932 patient was at work, but in autumn and ensuing winter depression, asthenia, and malaise appeared and intensified. She ceased work and lost weight. In March 1933, severe abdominal pain with collapse was followed by undue excitement and unnatural elation by day and night. On admission to mental hospital there were noted, severe acute mania, variable confusion, faulty habits, aneemia, cardiovascular instability, general asthenia, and dental sepsis. The nasal passages and tonsils contained pus.
Course and treatment.-Terebene intramuscularly and a variety of sedative drugs by mouth and injection were given during April without improvement, in fact, digitalis, strychnine, brandy and oxygen were frequently required to combat circulatory enfeeblement and collapse. Early in May anti-scarlet serum 50 c.c. was
